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(57) Abstract 



A semiconductor device having a high field effect mobility is produced by increasing 
the particle diameter of a silicon thin film of a polycrystallinc silicon thin film transistor. On a 
transparent insulating substrate (201) is formed an insulating film of a two-layer structure 
comprising a lower insulating film (202) contacting with the transparent insulating substrate 
(201) and having a heat conductivity larger than that of an upper insulating film (203) that is 
formed thereon. The upper insulating film (203) is patterned into a plurality of stripes. Then, 
an amorphous silicon thin film (204) is formed on the patterned insulating film. Thereafter, 
the amorphous silicon thin film (204) is transformed into a polycrystailine silicon thin film 
(210) by scanning the amorphous silicon thin film (204) with a laser beam in parallel with the 
stripes of the upper insulating film (203). 
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15 V>||Aife?,-j5, ^18^3 0 3 a©iHi)«3AmJ:!3:*;§t%^g^, g| 
eaJ3 0 3 aC;}3UT2oW±®i^S-te*»«*fe1-«iSi»feS&«>T? 

Sfc, ^i8a53 0 3 a(OJg4^tt, :g;&J|^tlI®6.T. 
•?> = ^JB^^^©ffll®JBtttf^»^^^o ^SglJ3 0 3 aliii£^«:Ji3 0 

3\zii» ^n^t ^iQ.(o±^\zt>Tz-:>xm^-t i ^<o\,zmh-r^ m 
20 ^ii, 'y-hmfii3 05K:?^jEB-r5aj^®^nfBfi£L"c*^<. n 

^^ffli|^<4C^S«:4x.-5f^i'>^;i/ aU.^ *C J& fij $ n -c ^^ 
{-BJ5£-r4J:ot3UTt)J:i>o ^tz. iy!ID^53lj8gB3 0 3 aCD.p^ 
25 ^S©J^^Bk:43^'^-Ctt^ ^i8®3 0 3a©raiSli:UTs dO^jagJS 

o3aAs§s{te,n^i2K:igjEr?>ia0;g$ (w) t^m \y < tn^ t. 
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5 tt i§ ?> n 4 o 

±i3®<fc-5&^jgaJ3 0 3 a*JJ&^$nTV\'5Ci:»Cj;t), 4ijl!t 

0.3 acD*i)J-^»lK:?Si^$ti5;t4i)i!g^lfe**^^ b 1 t t ti 
CO^afe**e)4^3|(*®3 0 3©**g|5m^A»oTi®S3{)Jj5iJ6S 

«t«tji3o 3®tfi^ffljf»ria*-edcgu-^rufe«), Jt««i^t«t^ 
* 5^ r X a H 7? s % o 

*r.018 (a) {3^TJ:d{c> S&m^&^ 3 0 1 ±iZT > ^ 
-3~hJi3 0 2feJgJ5ftL. ±ie7'>y-a-hjl3 0 2±K:S^y 
20 3>*ttS$-frT> l^gH ®iii^tt:®3 0 3S?^fiJt1- 

c:07;4-hvj;;^hSv;<^i:b-Cx Id SB 0 1 

6 (a) \Z7j<t X.o\Z^ t^^am(r> ^^Wm 3 0 3 (nn^t ^iB.(0± 
gtcfcfc o -r -cjaEyf S SSSSJ 3 0 3 a$:tf*Jg«K:j^ 

tH>\z, mi 8 ( b ) J: ^ 13. ±IBI^SK©^««:Ji 3 0 3 
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P o 1 y - S i ©aJtHJi i: f 5 o CCT. I' -tf ^® 
mm<D^&^ 3 0 3 aK:SII$nZiSA{ii|i^«i:jS3 0 3 t¥^7tJ^^ 

mp^iz ai^^x ^mo 3 i^iziHiWLt i (D izn [^x . fp^^iz^m^ 
nso "^cix-> ^^gp 3 0 3 a.iz)si^ ^mB^\i. "f^asc^Jt* 

oz i:\zi; *3 , mB^&<ommiz^:hf^^m±o^mifim±^ 

-ir ^ tji m i Z t i)^ ^ M iZ X ^ ^ o 

mii^X. 018 (c) fC^fJidC i^mtlfim 3 0 3 RV^T > if 

-3-hig3 0 2 ji\zm 1 (ommm 3 o 4*jgfiKu, iiE^ioie 
15 mm 3 0 4±iwBi®^fiiT*$)^.':f-hms3 o sssj^j^jsg-r 

"toa, EI18 (d) {C5^fJ:3{c. taiay-hS«g3 0 54v 
;^^i:LX^l^, H5IB^^«i:ig3 0 3 lC>f3r>aAffi^/j:ttSa^ 

20 t«tST^M«I*®llD-r^C4:lCj;^T, V-;^^M3 0 3 saVK 
Iz-f >«ijSK3 0 3 d$:J&fig-r4o 
m&\Z, 018 (e) tc^fidtc, m2®J6i|Sji3 0 6;fe?Bj5g 

>««i3 0 7 d iMlRB^LXUm h.7 > 7. ifim ^ ti^ o 
25 ;&*5, ±IB®tf«-C-<±, ^mH^fS 303tLXSit:m\.^tzifi. fife 
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I I IKtViSieOifiltfV^^t)*, CdS e0j;d!fel IffilfcVIi^i© 

10 (HM® JBfil 2 - 2 ) 

^ffl5©JBSS 2 - 2 04^^tt:M5^i: LTs iS* :^ S O S5 US h 5 > 

mil (b) Iiai7 (a) k:*{t*A-A' BrSBI&^Lfc 

15 t» ® 7! 5 o 

c <Z)^ag h 7 > ;^ {i, 95 13 §IJ(6 CD 2 - 1 Jt -c. i i: 
LTx iJ*;^^ :tf«5ii-CfeSjftit. ^ S 3 0 3 a A* ijt 19 «:/a 3 0 3. 

0 1 7 tC* !,> t . 3 0 1 {i.f&m^^Wi-^-& {3 . C 0$fi»<4S« 3 
20 01 ©±;&lcz>^-r2-hiS302. •^®±;&{Cl6l©Sfii-Cife 

sa^^i0«e^®3 0 4isis(te)n> ^i©«s»Ji3 o 4±tci|£ 

3 0 3 AS|2<t ^>nT l^-5o C©^«iit:Jg 3 0 3 »C{±, E 1 7 
(a) tc^^fjidlc. -iji^K^SSOSC^figtC. i|i3Ji!{i:®3 0 3 i: 
25 l3j-ipBDt*IT^l.;5l3iEr;f^^£»®^jgaJ3 0 3 aAsm^oraPBSiJo 
ttTBfiS $ tiT V^ 4 „ C © ^gjeSU 3 0 3 a ©JBtt^lli. Iim©?^/i 
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3 0 3 a0ral^*sfe<^^^v^Tv^5A^ mm<Dmm2 - i tm^izi^ 
mt^js 3 0 3 {c«imfl3{3^Mr-5-*r<z)S2om®-e<fe*v-;^m 

fil 3 0 7 s ^ K U-r >f|fii 3 0 7 d 
10 95£#^L^fc*s?,SiB8r^.o Ell 9 Umi^h "7 (Dmj&:b^ 

$-r, 019 (a) ^^ttS®3 0 1±l3T>^ 

-3~-h®3 0 2iScJBfifcL. gai3T>^^-3-h®3 0 2±k:«l 
©««iT- fe * y ~ h «flg 3 0 5 S aiRJ^fiJcT « o 

15 ifc n . EI 1 9 ( b ) {w -r -5 {3 , fid IB ^ - hmeis o ssvt' 

> - h Jl 3 0 2 1 CD^gk® 3 0 4 ^IB^ 1 

®$6iSji3 04±K:i/U=i>«:i6^$-a-T. H^SS (l^^i^S) © 
*^»®3 0 3SJ&J5gf-5o ^RIC. ■i|i«{*:;i3 0 3±t:7;«-hl/i? 

20 v:^^i:L/T, giI3Bll7 (a) tc^fiatc^ 

3 0 3o±ji{3t>feoTiHi-3p@j*i-eji£t>"53!sjea53 0 3 & ^ m T 

ifcK:. 0 19 ( c ) {3 5^r J; ^ {c, ±B3I^SS©4^^i*Jl 3 0 3 

25 poly-Si ©aSfS® ^-fio CCTx ±ia©J;-5 IT ^SSP 

3 0 3 a A»BJ5)c$ aT^^5 C t J; ») , 33 © ® 2 - 1 t! gtt 
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^(Om.s HI 9 (d) iZTVit Xo\z. mB^miiim 3 0 3 ±iz \: 
- \i :yif Vzn t i, ^ 7. t L X <0 \/ 'J 7. V 3 0 8$^^OJg;KCS 

5 3{3-f2|->aA^£^fcld:fIS«•^l!t«:^Tt>:&^^^•:^->K-^^>irat^r 

oT. V-;^^J® 3 0 3 sSVKH'>iaS53 0 3dSJBfi8Us ^ 
O^. U y ^ h 3 0 8 feB§{5fet- <5 o 

^ m H . la 1 9 ( e ) {C 5^ f J; ^ . V - ;^ m as 3 0 7 s . K 1/ 

15 RI«IO«!jSlime.nSo ±l3O.t-5(3^fiaJ3 0.3a 

**^i*/B3 0 3 0) ±iHl to jfe o "C Jj^JiRT * ©Klf^^T, ^MOB 

(niteoj^si 3 - 1 ) 

ia.2 0«CULS2 2lcS-:3UTSiWr-5o «3«)lw. * ^ ® fig 
20 »3 «^ 4 5* Jjt h 7 > S/- ^ (TFT: Thin Film Transistor) ©«ig 

BI2OI±»JIIi^^'*S©TFT4 1OomB&*75^f^«S;0-Cfc 
t), I2I20 (a) ttTFT410O¥®ia, 020 (b) {illI20 
(a) l,Zi5\f ^ A - A' ^m»r®ElT-fe^o m2 Hi, m 2 0- (a) 
25 iz^if i B - B ' 55^rriBI2|-C**o SI20 tc m f J; d . TFT 
410li.i^^ifatR40 1±tc:. 7 > ^-Zi - h m 4 0_2 P 
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y - h mm 4 0 5 , V 4 oTssufKu-f 4 o ? a 

±23m«ittS«i4Ol»i<0J^aSi^^>>i593 -C.Jit$l. im 
6 m<D:ff ^ T.^m-C & ^ . T^r-zi-hmA 0 2\tmx\ts x O a 
A^e.'k^j^MT'feSo *t±l3p-Sia{S4 0 3tt, p'^^-a^ 

*<*aJT*4o C(D p - S im 4 0 3 {4, f- + ^>/l/^J4!5 4 0 3 a. t s 
-7.mW.4 0 3 bSVh-lx-f >fiiM4 0 3 cfCfilJijG^nx* 
10 t)sV~^|iHi8403 b V Kl/'i'>1Sii84 0 3 ctt> 

«4 0 3 a©|iiitltC{(l[iaLTV>*o av-::i|i^4 0 3 hRU \' ]y 

S c i: J; t) nTV> a, 
±l3p-SiflS 4 0 3«D*t)|4i:L-CI4, {f!I^«'>';n> (Si). 
15 gL<l4i/g=i>i:<f;i/v-^7A (Ge) ^:®^b^%Sffl^^4o * 
fep-SiJK40 3 <omm t LXit. »SU<I±2Q0A-1 5 0 
OA, <);t)JgF*L<l4 3OOA-lOOOA0«gffl|*ii:-r-5o 2 0 
OA5feji0j?$-t-^-Si:>flgi|[0J^-<4{CggSAs^l;, 150 OA 

oA~i 0 0 0 Aommf^mh i> mmoi^-^tti i^v^ 7 ti- v o 

Mtl, 02 0 (a) Of->>;W^M4 0 3 a0$icgiX;5|q|O*il4, 
fiaj^Ji^l Z^tmi: p-S i/K4 0 3©^g3Y^riq|K:*5lt4*H 
25 I4>0i^«$«jl4>umi:-r5o 

±2Bf--V*;i/®ll840 3aCtt, EI2 0 (a)ai;f|a2 
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'-7.m^ 4 0 3 b t K >«M84 0 3 c t ^ :^ iZ W- 'a LX 

tixis:ho :z<om^mMi:^f^mm sjk 4 1 1 14 > g ^ iri © 

l^. 0S^HS;&?^SifOJ^«'CV-;^«tS4 0 3 b5b»e> Hl/-f >iS« 
4 0 3 c O 75 (qF C Bfi£ $ n T T 4> J: ^^ o 

±IB^-\'^;u^JSi4 0 3 acijtj-^i^giiatt. v-;^iiji4 0 3 

10 b X tt Kl'-<>«I184 0 3 c 0:^l^V:m& < & ifi.r> tzB^ttji's X 

•\'*;Ha*S40 3a-Ctt, V-;^«t!!{403bi:Kb>f>iaM40 
15 TAJi^^-C^i&X'gSo 

p-S ifllt4 0 3aV7'>^^-D-h«4 0 2®±*{IJ&fi£$nT 
4 , - h «® 40 5tt> fiai^lSZ^W^-'^A (Al) ^i»e>% 
t). IS1©I6ISK40 4©±:&7?, *»op-Sil!«40 3©5^1'* 
20 ;HSM 4 0 3 a^c;i^^jEB•r?,i4a^c8S^^A,i^•r^^5o S;£:m2©|g& 
8g406tt, m^US i 0 ^iJ>(itjiO . ±l3gll©SfiiilJK404S 

vy - hS® 4 0 5 o±:^izmmtitix\>Mc 
±f&m 1 ommm 4: o a Rvm 2 (omms^ 4 0 e ^zit. ^n^ti 

p-S iliM4 0 3©V-;^tSiit4 0 3 bXtt K U-< >f!S«14 0 3 c 
25 iz mt ^ > ^ h t^ - )V 4 0 S , 408 **Jgfi£$nTV^4„ v- 

X m^s 407 ssvKi/-<> ass 407 d {± . mxiiAip^iaio 
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±t&zi >^ ^ h t^-Jl 4 0 8, 4 0 a&^LTx ±l3V-;^®i|24 
0 3bxiih'i/'f>liM40 3 ci:g|ji!ll■r5J:ofc:^^J5lG$nT^^ 
So ^ - h 4 0 5 . V-;^«@407sSyfKU-f>mfi|40 

5 c i: J; t) , i5jia>'< ^ - > Ai-BSfiK $ n-c -5.. 

:*^ll5a)Bfili::^-5TFT4 i ooffiiigj^^ssawT*. 
0221*. T F T 4 1 0 ©Sitiaxa&^i-isf®Ma:Ei-efe So 56 

■fx 022 (a) \z^t J:o\z. i^SttStE 4 0 1±t. 7 > iT 
10 0 2 © IK.iP ttv 0«itf3 0 0 OAtfSo 

±gB5'>y-3-h®4 0 2±ic:. tWjiiir^XvcvDiSK: 
T. SiJl^BfigLs COSiii±{C. 7;fhU2^;^h (E5^L>&: 

cntc^iDs ^SBi@Sis£:g^iqi$ijfi9Si@4i i-%wrsi^mis 

i: LT® a - S i K 4 1 3 ASffJfiR-C t S o C C 15 , a 

a-Si8a4130 fiR \zm\^X , 022 (b) IC^1-J;-513, 
±iBa-S 11134 13©±ffiK:x^r'>TU-lf— & 1 i'a y hSSIt 
UTx l«a~SilK4 13$3bD»ljSiabfc^> ffiJ^-fSo CiniCj; 

25 cc-c, ^*i^^^-■lf-*ffl^^Si^Sfbi^^cJ;s^:, a-si 
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•••K:^$!l$nT, v-;^fii^403bi:Ki/'f>f®j®40 3 ci:& 
- : mJ/cm«) i:LTtt,.a-S 1/^4 13*ieS<b$'& 

^s;&iR)^«j{ifsi®4 I 1 <o m M o ?sm \z ^ X a , a - s imom 
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±U [yfzl^Mtitom. ia2 2(c) \Z7rit X o . ±i3p-Si 
5 m ^ \t A I SS^m 2 0 0 0 A V: tji ^ X ^ iZ 7, ') > if b , A 

s m^(Dm^^j^i'-=^>ifLx. y-h nm 405 sviam 

02 2 (d) liZmt iz^ ±m^ - h mm 4 0 b 7, 

10 p-Si|K4 03{Z, 'f:r>?£Ai£XttSS»«l*fft) 

So cnic:J;t3x ±ep-SiK403lz, ■?' + *;i/taJa403a 
i:, V-:^fig«t403b&Vh-U'l'>^*SR40 3ci:tfJBfia$n 
15 So 

SfCl22 2 (e) {Zmt X'yiz. ±SBy-hS«i4 0 5±{c, W 
^« S i O a 5, & S^ 2 omSlK 4 0 6 fe, SffCVDaJCTiR 

msoooAt tjiiji'D iz^mt ^ o ^l^T, c 1 (D^rnm 4 
0 4suf|g2o$g»iK4o 6L, -^n-enp-s im 4 0 3 ®V- 

20 7^m< 0 3 bXttKl/'f>^aj40 3 cK:jirS3>^^h*- 
;i/ 4 0 8, 4 0 8£igPTS.^VNX, AlKS^iX-enKJItSO 
0 0 ARV 3 0 0 0A{C3EeSJ;-5l3;^>'<«;'^ 'J >^Lfc^. ^HAIi 
BCl 3/C12^if^;fefflufeK7'fx.;/^>^^{cJ:!). m^© 
?&4*^M^'-x>irf*o cntJ:?), V-^mfii4 0 7 saafK 

25 H'>mfil4 0 7 di:. c:n4><0ES|y^^->i:iJjgjs£SnSo 
Jil±TSiB<§UAc*lliS©BJi3-Mcj:si:. v-;^iiJli40 3 
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s iii4 0 3 {zmm^ji^n^ mi^^x \>^u\,y0X' . fi^^m^m&iz. 

5 l&ttii T F T i ^miz&^x ^ ^ o 

(nmomm 3 - 2 ) 

*l6Wfci)»*»*^JIi®jeJ83-2{coi^-CN 02 3-1212 
•:5 <r> T K IS r a » 36ci3. HJII© B IS 3 - 2 H * SfK h 7 > ;^ 

1^2 3li, *lli!§©BlS3-2lZfi^.:5>J»;^^;lfgg©TFT4 2. 0 
OlSB&^^.r^MSlElTfeo-C. S2 3 (a) {±±IBTFt42 0© 
¥B8ia-e*t}, El 23 (b) ttB23 (a) K:*j{t*A-A' 
BffflETfe*, 024 tt, 023 (a) C*5{t*B-B' i«c?aWfi5 
15 mi S^LTVN^o 023H^-rj;d»w. ±i3TFT420li, h&f^ 
<4Sa 4. 0 1 ±{c, h Ji 4 0 2 i:, p-SilK403 

iiv m 1 ommm 4 0 A b mm 4 o s . v-xmm4 0 7 

s K b-f 4 0 7 d © 3 ■:><Dmmt.i^!&i^c,tixm^^ ti 

20 ±Ey-hffiffi405tt, lg»{il|'tS40 l±07'>i^-D-h 
ii 4 0 2 ±C?^fiS$ tlT VN-5o ±I2B 1 ©a^K 4 0 4 l±. J; Ig 7 
>^~a~h®4 0 2Stf^;'-h««i 4 0 5±tC?KJ56$nTl>S, 
MtC. 1 ©^^^ 4 0 4±{Z|±, p - S i K 4 0 3 i)^JgJ5£$ n 

T V^ * o 

25 CdT. ±SBp-Sill^403{3iJ{*4f^ + ^;i/fSa 403afC 
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*Ia^c:JgJ56gFi^Tv^'^> (023 (a)avia2 4#fi8o)o v-:^a 

«i40 7 sSUfKU'f >mfii407dl±. p-Sijl40 3±©V 
-;^1ii«44 0 3 bxa: Kl/'f >!S«i4 0 3 c tl&mt i ^ O izjfi^ 
5 $tlTlN*o Ii!ix.±83y-hl8«l405x V-;:^«fi|407saV 

ClO§l%0S?t§{3^^TFT4 2 0CD!|]i:ai3($iSI2 5$#fiSU 

«t/)*e.siRS-rso 02 5 a. ±ibtft4 2 ooMaixg^&^-rBf 

ttS«4 0 1±CT>4^~3-hJ1402*?^fiS1-S. ^F&k:. K 
T>^-3 - hJi4 0 2±{CfjT^CDB<^i:^C^J;olcy"?^-ri>i^ 
LTs y-hm«S4 0 5Si;fgB|g/i^'->*Si5a'r-6 (@2 5 (a) 

15 025 (b) iZ^Tit ^olZ. - V 4 0 5 RTJFT 

>^^-=i-h®4 0 2 ±iZs m 1 on&mm^ 0 4*j^js6r*ofiii. 
KriB^ifioBJB 3 - 1 t ^«!{w bTs SEm 1 ©i^iSK 4 0 4 ±ic, 

<fct)^ l€SA£S;&lq|^J{i9SI@4 1 l"'t:mttz& - S iiSkA 1 3;^ 
Bf&b. 12125 (c) {C^^t-tatc. ±l3a-SiK413®±® 
C :ii if- i/ - V - ^ mm L . ma - S i|g4 1 3*ies'fb$-e--c 
25 p-SilK403SJf$figr*o 

ili-C. p - S 188 4 0 3 »c*{t-5f-i'^;Hi^4 0 3 atcttiS 
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SJESS:&iql»J|BP3SI®4 1 l•••A^8e^t^>J^T^^■5®•C. IdlBUJfiOJK 
fiS3 - 1 i:Pitil{c:. BJ5E$n*|§SS»±v--;^«^4 o 3 bxa K 

v-;^«^4 0 3 h t Ki/-^ >^^4 0 3 c t^tS^mm^J^izii 
5 »t s ® s j/^ & ii5 f? a?i {g ijs $ -a- a (0 -c , aisisftm^iiifi co ± 4 

025 (d) fC^fJiatw, ±IBp-Si|g|40 3±»3 
if -f sT- > iffi iUc flg t LX<D\y iy p. hv;:^^4 1 4:S?gfiK-r'5o ± 

R-5 0 0 0. m:^jE&<b«fea;^ttS!) ^A^^t^'e.ns. ui? 

15 - K: J: ^ T ^Vt^ > * t» J; <,%o 

±8Bl/i;;^ hT;^i^4 1 4 i ^ 7, t L X . p-S iK4 0 3 

3i->;fe?iXt^o cntw<i:Dv ±t3p-Si]K4 0 3{c. ^ )V 
^^4 0 3 at. ^f-1'^;i'fils84 0 3 a®j8o«!lK:V-;^iaJt$4 0 

20 3baVHl/'f>tSi«403ci:AiJ^fiU$n*. ±g3Wi? 
;^hv;^474 14S|lijaitt. Stw. 02 5 (e) tCS^1-<fcdtw. v 
~;^««g4 0 7 sSVKU-f >Sg4 0 7 d^SJRft^tiJ^fiSUT. 
*^«6©JgSg3-2lC^SiSS:^^:tfgg©TFT4 2 0*?f-5o 
Cl®<fcoi; U•Cf1^$!iUfeiS»^^:tfggOTFT{c*^^•rtl> ±1311 

25 «SOJK®3- 1 i:^«fcmi^^iR^I!liiEO(ql±35:ifO?aj«*sf5e,n 
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(mmomm 3 - 3 ) 

c®^ilg®JBSi3-3tt. ^m<DmWi 3 - 1 ^ 3-2k:d3{tS«g 

h 9 > i;;^ 4^ {z•o^,^r , JJciJ. IS a sic :g IrI $3 2«i S 

10 <omm 3 - 2 (Dumv 7 > 7. if i:mm(Dmti^imir ^m&m^iz 

BI2 6{c>7>t-J;aK:. p-SiJK403 »z;±. 
15 t)s C©J:d'£t^ii=fe;&-r-5TFT4 3 0{4i)i©J:^{CLTSi3e-e 

^fer. ^Brnmcomm 3 - 1 tm^iz \^x . ±taii&mmmm4 o 

iCs ±IBZ>4''-=i-hJi4p2±{C, ^J^ISrvXvCVD^k: 
^ y ^ > izXFUMomikiz/ii^ [^X. a-Sil«4 

1 3 ^mmtio 

& - S i SSL ^ 1 3 (D^ ^ Jimm 4 0 3 & izai^sX , V 
25 -^fiaftS4 0 3 ht^^ Kl"f>«ta4 0 3 c (D :^ iz ^ ^ iz V > ^ 
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^mmmitm^A 2 1 nfmmtitirz a-s iK4 1 3<o±miz. 

^ )\^^- \i - A t LTOi^i/vu--tft*~^<fe5 0 n sgfiSS 
ttx a - S i 4 1 3 ® © iSJt i D . ■^©^O&i^tC.tDa 

-s 11184 1 3 0U&tfi^mi::mmifi. pit© ia« {3*51% 

10 ffe © « M i D * i> Sfi t? IS S fl: $ n 5 J; d 

A* iSt "C If 5 o 

15 &43> ^^^b©^©xaii, msA^mcomm 3 - 1 i:^fllTffeSo 
±8S<SS<bBii&iBgSi§46SCIi;©-ets:T^Js64a'f:r>fta-S 
i KlcaAf S ;&^I4, K: $ n * * © •?! li 3& < . f^3l541^»i® 

aAL)S:*©fwi©e,i*, fee>A»i;i6aJi5-fi5{cjgs^b$-a-feSiM (t* 
?ijffl1-««6if LT«) J:^^o Sfcs ^©aidJferi/MSSeRJKBtjfjfig 

rsActotcii, M iiPi ^ ^ (D ^ m m <D m m fj: ^ m X ^ 

25 U • 

(^!(gOJgS§ 3-l-'3-3t:ou-C©^0ffe©$]S) 
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mt^mmo^m 3 - 1 Rumm<omm 3 - 2 jci- vn-t a - s 

1 ••• * as It T J; i\ „ o S ^ tz ij t^ -c li . v - ;^ ^ IS i: H u -f > 
«l«li:*i®^SlS{C;fc{j-4ijgSfi£g^ri^i»JP2gBS4 3 loraUSs S 
fettdCHRaii^t:. ^*iBi{zitfTf-5*iRik:*i(t«l»-&dl!eaj5E 

^Mic, a-s i m ^ m 'M L ta m $ o ^ isnf X i) ii \,\ o m ^ y 

P-S ilKcD*ili*5p®{c:f'SO*JL iv„ 
StC, a-S ill4 1 3 ^ )VmW,iz. 2f:it:aJ i: JtlSKO^Jfe 

iFy^H<$^^©aj«&ttii L-c t, J: ^^, a- 4. ;u « ts c tt 

I^KfiSIt L;t«^. ±IB»*tA*gM LT 1^:5 a - S i llftS^Offltt 
l^fflBSIf t « i: . a - S i Ijg Ji t) c ©SJtt ©iSS© < 35: 4 
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\ts Z ti to (Di\klZ^itiy ^ > (SiC) <0 6 tji I V mm±<Dm 
f^-^i^^iz X ^it-^^"^. hitH ^) t; A (GaAs) ©Ji-J&ll 

dSe) 0j;9*tl Iieii:ViSi:©i^l5«^^^t>-&fcj;;5<t^ifej&irfe 
10 ffiffl qiti-e « * o . 

SIC. '5^-h«S4 0 5, v-:^ mnn 4 0? 

s^iirKH'>mS4 0 7 d(OUn t LX A 1 LfzWimi:^ 
Ltzii^s ^<D{&iz, ^DA (Cr) (Mo)v d'V 

(Ta), ^ ^ > (Ti) ^©^JgXttc:n€.O^^^Sffiffl 
15 LT 4i J: l,>o 

MIC, *^B^(CiJl^Ttt, a-Sifla4 13S^S<bf5ISK:, 

Ifis ^(DUkiZ. ArU--tf--?», Y A G 1/ -If-^© U --tf , 
(l^fl5®B® 4 - 1 ) 

^.flfe*'^*8H^3lilI^u^;ttt-^rA»e>fl!i3&-^#||gk:as^l>^*»:^^/1 
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~Neu-if, 7';i/rf>u--y, ;i/hf-u-if, 
X 2^ -7 u --y !& ©:&ll® u~if is^ffl RTfilt; -5 o uv. mm 

0 4 2 II . - T - - ji 1^ ^ m fz ibuit ^ m^m L 

fcM.^ *) mx & ^ . EI4 2ttJ. 1 4 0 Ott^tt: — AfiaUSB, 1 4 

15 «XeClJi:^^S/Vl/--tf$fflC>;tU--tf^^^g§t?&t). 14 0 
2H:^7-s l 4 0 3{±i;-AjjT^i?:h-f1f--C&So C.Ojteli- 
AlHW^Bl 4 0 0 Sit. >>--!f3te«^igl 4 0 l-JflS^feS-a-fe^te 
1 4 0 2*^LTl:f — A:n^i;:f-f->f-14 0 3 <C^§. 

20 ^^*. t:~A*^i>:^-^+f~1403K:^±. ^fct-A^SJ^fSfe 

i-e«^t/c^fedsc©^ia7-fyi/^-^i8j®r-5Ci:t:j:D, 02 
25 9 a© J: ^«t>'^^->®jtb:-AtcSIJB$nsc 4: C * * o 
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x^;^:^-Sga©iS^^fS^aL*^2 5 OmJ/cm". x*;i/d^i-ig 
£1 ® iti ^<^ ^ H 3 5 0 m J / c m ' > t ~ A Br ffi J^^K A* 7 m m x 
7nimK:SJg$nfc^tli~AASdi*-et> C«)iteti-A?fe7'^;i/7 

ittio 

1 0 iznkT Ja ^ iz, a 7 4 i I0±t3. MX liMffi c v D 

iH*) (Si^He) E*^fetSTo 

rrtCLT. 4 1 1$:3 5 0 -0-5.3 O'CKliDlfilUfe 

C C-c. :tf 7^aS« 141 l©±»C0!l*liSiOa3!)»6&STJ6 
16 « 1 4 1 3 Jl^fig b^ C <Z)TflSJa©± U 3 >m 1 4 

12&j5!ojg|[Lt^J;i>o *#i^Sei^';a>lKl4 12®J5g 

Kl 4 1 20Kmtt. 8 5 nmizm^r. M M iz. tSi ^ t tlH o 
20 C10J;atCLTJBfi!£U^cl^#ieaMi"J=J>fl«l 4 1 2(0^^(0 

1 4 0 4 izM V. ^tt:-ARaftf^si4003!)» e)ii}Bs ti&x 

^i/^ly-lf^^mX.itl 02/3 y MSI^LTIK® » S «fif III L , 

S3i^^c|^L^:. tt.^i}i*:i 4 i 0453$&A»t,/j:sis^;trsa« 

25 ggJCXn. l*iaJ&R2» (i!!«JlO-«torr) fcUv im 2 

3"C)*f|:T"C. ±83JS*^Lr4*^Oia«J1 4 0 4K:>tK-A^ 
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a ^ iz ^ ix ^ i> (D mi U o mxu. — 
♦is :te J; 1^ Is] ( '> 3 Ma is ) , ± IB {w fig n. r > tfO it « 

A $ ffl V> Ac ® -& 13 *5 {t S IS g O fi£ g ^ I& C O C^ T iJi r <5 o 
20 -A?&sait-r*i:. JSIt®©©gli. 02 9 b<Z>7 01 

v^■e^ts3i^<fe±4^)*i:. ^fergisDi;ig|g[«'^ffli®7oii:^s^bs 

25 a7'f>7 0 2O2flE;S(,rja(«|^^fj£) Ifi ^ iZ tj: 5 . J: 
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ffl i JI^ L "C S )o 

T izmir zm-^ t^ti *} . 02 9 b T?l± + j«5 8l5CaS^gBA*BJ5£$ 

mg-?'*gS{bS©J5-ii ASj^S * L ffij A» 6, H ffll (a (ISS 

fcca-e, 516 tf- A«)ISJW:&i6 LTtt. fiSl^ffiJ, Sttiffll i: K: 
U<»iEI3 0K:^ri;-5K:, jfeSfia®i3SB*|B! (L-^Hj&iqj^jttt 

&*5. EI30©55Entt^iii;&I&l. 7 l 7 1 2tt^8&Bua©fla 
Its. 7 13 (^«8aJ)ttS«B9t!f^«cS^UTlr^S, Sfeia3 0 
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±!B® J; -5 t Tf^SU Ufcpoly- SiiSUli, - iSHz a ^ (O ^ 

^jimntL. z omm^i^iz *) > ^ u > a <o Tf^i^^ 

a>'^^->©^t:-Z..(l22 9a) {±. AM-LCD (Active Mat 
rix Liquid Crystal Display) (O m ^. ^m&iri It lb (D . 

10 immommi-z) 

20 CC-ptt, H|SiJtt*300mJ/cm", L®l^*200mJ/c 

WTTs ©^ifi©?gfll *j It * ISSfb © , la 3 2 a g 
25 i^feK-A^figiir-rii:. ^lglSB©iaStt, E3 2b»c:wrj:-5 
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Ttf•^•C^^<iagK:iJl^Ttt, L^mi 2 2 ffl S S A* S -fb S S 7 

7 2 2{C^i&-r4{3i{i»CiiSafe7 2 4As^^r<S (7 2 Sii^J^Si 
BS*5^ Ut ^ ^ izmmifiTifii t (032d)» ilSigfgi^H 

iz&&t i (SI 3 2 e ), 

T{c*^ST'^< (1213 2 e) ii^. Z(omM<omB'CitmB& 

10 :g® * l«I A* L H * IS S o J:o-r. SigtSM H still ttiK 

,^»ASi^S^^HOc}35fe95f^j£7 2 6 (1213 2 g) T!Si^b^ao C 

ix.tcit). i^^gfs«^H®.**g|J^^^i£^c:i^g®^aljli!ai)S?^fi^si^«^;^l 

20 A»Tf&*o ^tzs ^iZf^m LtdT t < . ')7<0f»9»ll3^ (V- 

^-Hui'>:&rqi) hm.'Ss.t ^Is^tK L h IhI Jk 5 J; ^ t 

25 33{c5^rj;'5fcfigj|in^rart (t = ti 3t)»«,t = t2 ) u:*vnt. 
)feK-AS;tl4SIR®<5in3!p*^i6(aSjil!j^*»^tf)^8&$'& 
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7 3 2 it^mm^^ommm^^. i 3 3 (js^sagiJ) i±affiHgiifiiJSi{ 

i:c:5-C. ±131213 2 a. iZm b tz X o tii^^&(DmuS^»K 

rai^^B©^SStt3 (0!lx.«t'-A;tT^i?:J-^-y-l*)) tgSiar^C 
(HfflBffl J^^S 4 - 3 ) 

So dCi^iifett, it « fill g ?SE {:: 3fe ^ jg[ ^ ~ 

US ffi i® r * o 

ifi::t<. ^n^n:3t~i/>h%2^a)^i;-A8 0i, 8 02 
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®x4i;i/=^-5liil*S!^5c fctcj; *) & i:i $tib ^ z z- 1 ifi V ^ 
20 ^k:. ffi^9 0 iA*SS<baei^9 0 2 i:Stsoi::3£t>'5ai» (fi© 

t^^iz, mrzizmifi^^ Lmmtzmm^ nm&t i (Bi3 7e), 
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5 o?B^«8) ){»*i«iaiSii8cD4>*a5cffjfiK$n«©T?. 80 iB Has CD ?^ as 

4-2TJi£'<ZiJ:dtC. H->L-*H-»L0E3''J;&|q)K:ia2£g-r-5:&l^ 

ill ^ e 

(mSCD?^® 4 - 4 ) 

T?ife4o fit. z (omm<omM-r^\t. =FW^^ ^ — ><Dmm t^m& 
o mm t: m m iz n 6 z t ^ y) . mm^n tmms^L mfi^mmiz 

■r s , 

15 msaizmt^oiz, -eti-ennt — i/>h«:2oo^teh: — A© 
mm. ^B&oisimifii&wimizmibr ^ ^fti^- ix^mmt ^ o 

t. {yX\t. ^ ^i^-:^ (0 ^ - (oHl^ ^ f&:^ (0 ^ i^- hizM 

Lxmnmiz Q . k / z . k trndLis-iti^-^ ^ ^ zo ts*t\zt ^ 

20 ^ ^«5© WJSfiP i:B|iMlgiJOttS*«^9RyiJft9 rn> W j» 0 I: OS m g{s 
% ( SI 3 8 ). 

25 -^^ 3feBSt*iK:iESL/:^W<*©Ja#f^*ll!rWK:^-{b*-»*;6r?i&if 
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SOT, ^m&^^-m:^ipnzmmt ^iS)mifiiz^\,^^ 

t^f&&^ t^m^ t-camj^. tta^icfei***** scot, a 

10 o-c. ® ssit a c: i: . U&tn^H^ iift&k^^ tifi^^ 

^ai©?^ffi4- I $fett4 - 2 it u-1f $ tttS«iiB©<5i 

■Cffo/i^^dJi. ±!e^JS©B3l4-3©^^"C$,-3X*»> 

ittB^LfcA^. mzBiz^T^'^iz. mmt imm<om^^:^\^\z^=f 
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t) TiS (SffifflJ) liTJtell 1 0 2 ^iJ 7 7.^^ 1 1 0 

1 1 0 3®T©t::sitiSSisaLT^^Sj8c$-es. 
15 110 1 tTlfi® 1 1 0 2 Sfcliif 1103i:©JB#f*<D 

< b-c^ i^AKi 1 0 imt^^xmLTz^t. ^mo^m-c 
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® 1*1 § «: itt w r -5 o 

1 20 Ott3tt-AcDS3|^®. 1 2 0 llii^llg, 1 2 0 2ttTm^. 
20 ^;()^jg$;&o 

25 ^04i>«w..c®^iis©j^^iS4-5fc*j{t-5iig!*lttWt«o 

X :^ 5/ V U - -if © J; 5 «c y jlfi © 1 •> a y h ( 1 ;i/ ;^ ) © ^ 
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10 moo ^<D^otji%i^^^(oi^p^:^^^tit. n mm -c It m Witts 

15 {£t<fe?Bfi£t- ^ c i: ^-c t nii. fe® 16^ J:i$Sfi£g©Ritib6s||3K 
(HSI 1 ) 

20 

1mm) ©±k:., K/i2 0 Onm©S iOaiS (TflbJi) SJ^JsSLs 
^ ^ ^ <0 ± iz S^m 5 0 n m (D 7 7 7 7. V :3 > m t B fSi. Tz ^ 

25 7. is^^t^i, mi 5 0 l3{)i|aw?,ii/=mS$S.l 5 0 0i*ik:±l3T^ 
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±gB{Ci>Mt sm^7jcsS:if A£ (^H^iE^ti ) i: L "C 14 . 5x10 
-•torr.lxio-*torr .lxl0-*torr ^ 
lxlO-*torr, Itorr^ lOtorrOBiiDiiDto 
t^c. ^-1f^l^lfef*i:LTtt> 1 i 1 i/ a ^2/ h) ifiZ On • 

10 secx K — A 7 m m X 7 m m, 5tegfillS*«3 5 0niJ/cm* 

~ A ?Sc 1 0 0 vl;i/;^J^|>r L feSfe, SSia%TffiSt«lS*T. T-t ;i/ 
7 r X U 3 > » 1 5 0 3 S ^ Ijg a t fe , 
«:*.ia434'x l5llttaidFi/vi/-1f3tlB^§gs 15 12 
15 tt^^— , 1513 tt t-A •=£ ^-f1f— 1^-5 o 
9 B9 A£ ^ 2: a ® n ^ 

±S3*f'f -ef^SI tfc6ii»)®iSS9i'';3>^)K (poly- S i ) 
JCOVNT, SSJiteK: J; Sialic* fr o fe, Sit. Saffit^vv^^fe^g 
tJ^-r^^KSaJiSL. **3tf;^EA*5xl 0 " • t o rrcD2:t 
20 (343{j-*9^>^fi[^ 1 i: UT. ^^(Om^itBL^mmLrzo Z<D 
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(iSl ) 





10-' 


10-' 


10- 


10-' 


1 


10 






mm 


mm 
























1 


4 


7 


6 


6 


6 



* ; tor r 



ifiU^ib^ntzo r«tt>^. 7k^:tf;^E (SSHStflE*) ifi 1 0 " • t 
fc3!)*x 1 0 - * t orr^T?tt|III3&a>tA*li6ffl!l{C2/7 h UT. 

fill*. aiM7 V J: sjsa^ba^f jffijc j:.;5 fc. zkjlif;^ 

Eifi b XI 0 - " to r r -^^^ait^ tltzU.n(D 7 -7 >^^t:&m 
15 ^-f^iiig. ^m%S.:h ifi 1 xl 0 - •torr-Ctt4<g03SS& 
S^Ls *?>HlxlO-''torr*»?>lOtorr©ia-ei4 6fS 

i: 4 o 
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5 i -mm&,±iziii^ri (Dti X < . »fSL<ttixi o - *tor 

% o 

16 SHmE:^3 i: UT 07K^if;^ffi4 5 X 1 0 - • t o r r . Ito 
rr<02ai!3i:L.-etl-en©2K«*;:^EIfef«f:fZ43VN-CifcK-AO 
fi5»EI»%l. 1 0. 1 00. 5 0 0tri£<b**>£::ii:W^I4x± 
13 ^mi i:|Bl^{cLTi^^®S/'jD (polyr Si) Sf^S* L 

1214 1 J:t3«9e»*».«cc:i:<. 2lctg^/:^Etfl t orr©®-&k:ij 

A*|ql±1-*ci:As^ii)e,nt« ffe*. 2Klfe;tf:^ffi)»5 xi o - • t 
25 o r r ©t|-&t:*5V^-Cli, 10|aI*jax.-cra|5fla|gS[SJi^L-C*i7 
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5 o 

t c -5 1 Ttt, I 0 1 o r r ^ m x i ^i/^ iz a if i> m m 

10 ^<rjii(DX. J^- ^ ^ $ S i: % X. 

tZ6X. ±E^«l. 21! tt. JlEBSHSC*«fi£ra:tf;;iJ:U 
X. ltmifi±^ < ^f,)%mi^mifi:km^7Kmits :^ (H*) ^^ixfeiJ, 

2 ^W±iHf^t)-&Z:}g^;tf;^-CfeoTfe jLt>o fib. m 

88 



wo 99/31719 



PCT/JP98/05701 



*l6W(C3!»»A»*ftJgtt, 

T fT -5 % M <z) asc IT . tt;i? v-<D?§ji!fi)ijB. ^fe (c m f -s ssi t 
- - >»w ^ f-^ ^ > {C IS < ii « T t 2, „ 

10 (Hfll® ^^JS 5 - 1 ) 

*«W<0^JS©JB}i8 5 - 1 {coi%-rx 0 4 4 43 J; i;f E 4 5 tx^-^ 
^'^ T ift Wr -5 o 

044twS^rj;dK:, :ff7;^am5 2 1{r, T-^XT C.V 
DStt;: J: o r . «f IE {* i|t i: LTOT*;i/7rX5/'j3>j« 

15 5 2 2 ?g fi£ -r o C O T ^ 7 r -> 'J 3 > U S^ 5 2 2 © IK J|t 

f3fflu*«^tt3 0 0-1 0 0 0 Am&s ift± >i)'^^fsn.tim'i' 

20 ftlZ, ±S3T^;i/77'Xi/'j3>^flg5 2 2 *sj^^$nfe^5;^ 

l*IS5 2 2{c:. ieafbffl©Sl©x-*;i/^t:-A-??*-5Xe C 1 x. 
:^ri/VU-if531©U-Hft;~A531a, i'J:V^<IS2jniSkffl(D 
^2©x;^;i/:^:t-Aljg^Arl/--y5 3 2©l/--tfh:-A5 3 
25 2 a 4»±4*fl§T:- 5 S>M^*fr *o ^Dl¥b<li. ±IBXeClx 
+ ->vu-lf5 3 lii.^JSiaifi[aA»50Hz.iSESAS 3 08nm. 
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^ J]/ ^ ffi 3 0 OmJ/cm'-rJ&Dv Arl/-1f5 3 2 14^ 
5fi^«iSs JfiS*i4 8 8 nm, lUtlt^ 2 OW/cm^-Cfe^o *fc> 

U — -Ift-AS 31 att, y\r-7 ^7-5 3 3 ^MM mm ^ tl 

l/-1^'b:-A53 la, 532a©B3l^«J^^53 lb, 532b 14. 
m^-Qs U--lfe-A532al4> l/-1fC-A53laO 

mmmms 3 1 h i^ts. <fcD/£v>s3i5f^ia{532btfi3«*n 

10 «£ij, ±g3®.fcd{wy\-7^^-5334fflv^S&irU-C, l/- 
1fK — A5 3 la, 53 2 & ifi T )]/ 7 y 7. =J > S 2 213 

mm iz mm ^ ix ^ X ■? t i z t \t . iissjia2-?»fii?ja«^i&ao 
t::sii:Jc.^M$n3a:<-c«». «^^«2«j©^7-fetor*»cr & u 

J:V^o ^Tzs XeClx.:^i/vu--lf5 3 1lC«;^T, 0i*HAr 
F, KrF, X e F x:^^ i/ V u~-tf «t ifoiiJjSAJ 4 0 0 n mttT© 
a4?ol/-•^f§ffi^^xt,J:^^-:)^, Ari/-if5 3 2 {cf^^T. ift 
fiA*4 5 0 — 5 5 0 nm®a4r©W-r ^f*fflv^■C4^J:^^o 

20 cc -e.. T ))^ 7 7 7 '> ^) zj > mm s 2 2 . mtammifi 1 o 
ooA®®^. m nz^st X -5 tji&m^i^\t^:H \^xi^ i ^ r*t) 

■fes 0!l^l4ifi[S3{>**?I 5 0 0 n m©3fc{3jfc} UTI4. Oft ^ K 14 M AK (D 
itttte^O 1 0 • c m - * . 4 0 0 n m<t !3 ^ifiSo^tetC^k* 

L-CI4. i!ftiK^«!{{4 1 0 - cm " ^ U±-e, 15 i: ^ if aiS $ -tt * l> • 
25 ^C-C. iftSA*308nin®XeClxdf5/vi/-lf53lou ~ 
•Ift-AS 3 1 a 14, {5i:^^rT^>/^77;J^2/'J3>»fl^5 2 2© 
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ito-C. ^ t L X T JV y 7 ^ zi > must 5 2 2^*1 2 0 O'Cg 
^ n i o --:&.iftgAi48 SnmOArl'— tfS 3 2C0b 

-•tftr-AS.a 2a 14. T^;i/77!;^i^y3>sifK5 2 20js:$:& 

0 0'CmBtiz1mmtStiioirn9>7L. b--tfK-A53 1a, 53 
2aOg3lil!l7^x T^)\^7 y :2 > UM 5 2 2 H:i§ti^$n^ 

t^Ba.&ifii&m^ tlx s m &i&<o t m i/ *) =t n& s 2 3* 

10 . ±8a©<J:d»c:L-C?^J5g$tlfe#'J'>U3>»j»[5 2 3. ^JiVU 
^tmmiZX e C Ixdfj/TU-ifS 3 l/£ttK:J:oiCl!Sa<b$-8- 

aij-^ s^Tojfeo •?n'?no«9;£i(e«;feia4 5{ci3#Ps&ttR't»a% 

t o 1^ 0 e»?8e>i)»35tJ;^Jc, XeClx^»>vi/-lf5 3 1<Dl/ 
16 -1ftf-A5 3 la:eJtSK8*rUfc®^ (R) J:t)*.. Arl/~-tf 
5320l/-tfC-A532a&«f"&Tfi8«Lfe»^(P)®»As, 

52 I&0ix.tt3ram/sec0>ia-e^il$-&3k*s^^ T'^;!/^ 
20 T';;^ u 3 5 2 2 o^iffijcraaK: U~1f A 5 3 1. a . 5 

3 2 a?£fi8|jL. M ^ $ ti fc V *) > nm S 2 3©a»©!S«l 

25 tr- A 5 3 2 a ©SStfSi^ 5 3 2 b U - If tf - A 5 3 T a © 119 
««« 5 3 1 b *^tfx «t D iSl^^m-C^* c: LV^, 
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inmomm 5 - 2 ) 

:^Sffi5 2 1K:iaJR$*l4o -^C-es XeClx^rS'VU-lf. 53 
l0l/-1fi;-A5 3 1 a^JBJW-rsfcs HflSOBJBS - 1 bmMH 

10 >mms 2 2 ifimmtsti^-:^ . m^i^m^^ >y 5 3 4 omif^'ms 3 

^~-^f\^-L.S 3 1 a*}J:i>'5!^i1.ia5 3 4 & (Ommmj'^. T^JU 

y 7 7. i/ V =1 >mfisks 2 2 n. mm^mifii&M$ tix . m 

O :k ^ u *) :3 > mfSt 5 2 3 ifimmtf tii o 

IBS - 1 iim^o^i^iz X *) mm^s nrzTfi t) zi >mms 2 

31©l/--lft^-A531a«lt*Rg|}Lfeli^(R) J:D*> 5 

«C*J, ±I25S^^*a 5 3 4 a KliD^ T , $ 5, , ^J5©J^SI5-1 
tl^aifc, ArU-1f 5 3 2©U--yii-A5 3 2 a4»B39ir-r-5J: 
25 ^»CUT*J:V^„ 855^i^534at», ^ifi ® B ffi 5 - 1 i: P 

filk:yN-7»7-&fflu*j&irtT. z ^ ;i/ y r 7. i/ 0 d > msSk 5 
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2 2\zmmizmsi^ti^ji^iz[^xii^\,\o 
imm<omm 5 - 3 ) 

5 sr. EI48H5^'rJ:dK:, iS 7 7. mm 5 2 1 iz . mmm-^:^^ 

>55fit 5 24*Jgi5g1-So »U<I4> mi. tits Rm^Xtt-ay 
>>9yiJ7. (SiH*) tTk^:^ 7. i:^ 2 : 3 om-^i^m-^ b tzM, 

^ijx^^u, mmum iRmus.) ifiz 5 o-c-s 3 ot. je* 

10 ifiUlmT o r r <ORj^iki'¥-S. BS J? 8 5 n m © eSgf g i/ >; n > » 

M 5 2 4 ^i^mt?>o ttiis WLm.^B'> V 3 >mm 5 2 4 cftit-c, 

^il6©J^/iS 5-1 t m miz T ^ y 7 7, 0 Z3 y mHA 5 2 2 ^J^i* 
LT*iJ:i^o Sfev X V C V D ISatlft ^T, LP (LowPove 

15 ±iaasjes 3 > j^jK 5 2 4 iiJJBj5£$ ;tf ^ xstE 5 

2 1S4 0 O-C-5 0 0-CT!3 0 ^ &. ±m9B,m I. . «tSS'>'J=i> 
»K 5 2 4«f©zk«$iSai$-&5ffii7jcigjiQ,a*?fdo 1-«:t>^\ ^ 

isioiisnfczk*AJ^a^ttaj3FnTMisS'>';3>»jK5 2 4^ 

55SfiK:J:^!a*fS5 4 1 atfJigj58$nfc^-fr>/^5 4 lf*iK:±gB 
:«J7XSft5 2 1* Kg XeCla:d[^>>vb--tf5 3 10U- 
•tf K - A 5 3 1 a . ;fe J; V 6 8ft 7 > r 5 4 2 © a Jft 3fe 5 4 2 a * IS 
25 S5fL-C, fflklgSi''j3>ISK524*^ S -fb * Hi- T * U •> 'J 3 > » 

K5 2 3& B^r^oJ:0PL<tt,±8BU-1ft-A531att. 
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;i/^AJ 3 5 0mJ/cm", mm m tSL\t 1 0 ^ o Sfe, 

■tf t - A 5 3 1 a U--tf^tJ^gSg543. *^s;:^W!f 
1fifcJ^-<b^B) 5 44.*iJ;VSI?ll 5 4 5 %-:n'GTaKI*$n-So 
5 fi»^ife5 42att> ««SS'>U3>»M524A«400-Cg 

±IBJJ«Ui'';3>SJ18 5 2 3^*3!5r7X'7aSHSl*T 

&SEM*J:UtTEM*«l,^TifliJj£Lfei:i5x 0. 

i/U3>ll-c©0 . 3;amt::^*L-C^S«tg3&JJi:^LT 
Z tifiti^:^ tiTc. Sfe. «*«l«^Miatt. ej£3|5® 5 0cm 
'/V-sec*»6.> 80cm»/V.soctCJg:^Lx ^feU, 

1. 3xl0»*cm-«eV - 1. OxiO»*cin- 

{cfii¥fiv>r542{cj:*io»i*^ffl1-ici:{i:j;o-c, ^i^Ui^y 
3 >illK 5 2 3 ©«gsj|as©«l:^, * J: VIIjt«©l^±*J3EtSn*, 
20 «t*s, 1^ -"^ A 5 3 1 a ©sm^i^^a >^ C^® LTHSr L 
^lir:x:^;i/di:^2 0 OmJ/cm»fel±-C<8S'fb**4 

5o•omJ/cra«^^^±•T^tt^ttl!iSll2/y^>Asi^^fe•r«o*fc. 

300mJ/cm*W±, 450mJ/cra"WT®3iSa!T-tt. 
25 5 |5HU±T. as^|iiS©l6^A«ilIllH$<x. i^SttAsrRl±"r So 
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±IB© J: -5 {C LXm^^ t\.tz T F T ©y - h «JE ( V g) - |« U 
5 (Id) 1#<4<£gt3lllLfei:ii5. ESOCjS^fildt. 

3l5®TFT{CJt^T. '!/'~hSliE{3?ifr.S V \y > tL *, ±1fi 

**5, ±l3©J;^K:b--tft:-A5 3 i & (omm tm^^ ^m9t 
fiL-n mt :^ ^uifi ^ . e»*ss2/';=i>^iia5 2 4{c 

^©^£»f§e>n'&, 

(llfifi®?^® 5 - 4 ) 

W©^SIi©JBSI 5-4©TFT{IovxTs ia5 2 43J;UCH5 

20 Sf, ia52lC^xr<t^{;> 5tf7;^StR52 

<I4» ^J^ISSife:^;^^:^^^^^/^^^;^ (SiH*) 

8 T o r T (O&m^n-Q . mmt^B 5nm©7^;U7r;^5'U3> 
26 »K 5 2 2 ^mmt^o 
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iJjK:. ^-^j^S^gS 2 1 $05 2{Z$5g3A-C^r;&Iq|(3^1&$-S- 
«C*»6>, XeClx:^ri'x'l/-.-»f53 1®U-"lfe-A53 1a. 
*}<fcVJi=fi'V7>7'5 5 10x:?^i.V7>r3fc5 5 1 SL^mSi 
5 7'^;W75'^i/>j3>|8jJK5 2 2*^^<b$-B-T:J?US^';3> 

nmS 2 3$^gfigT*o J;Di¥U<tt. ±l3U~1fl^-A5 3 1 a 
its fi3ltx^;i/:^fis3 5 0mJ/cm"T^ T )V 7 r 7, u > 
»IK 5 2 2 Cisit 3 53 lbAV5 00>umx70mm®?^ 

^i^ta i ^ o izmmt i o ^tz. :iS ^ >t.^m 5 2 10i^lliti#oT. 
10 l'--lfK-A5 3 1 aL<D^A)V7,<ommfkm5 3 1 hifiQ OJgfo 
SfeSidtCUTs 7^;U7T;;^i'i;3>#ffi|5 2 2 (D±X (D^Wi 

iz. -ea-eni omr-^iz-ifti-As 3 1 aAs^jwsnsi^K: 

rSo J^=^*>v^>r3fc5 5 1ali, Rl«3te3tP 6 

Oite-C. lifi!^ i•J:VGfl®Sl^m5 5 2<&^LT, ±|Bl/--tfK- 

15 A5 3 1 a(DjSliffSi§!c5 3 1 b?&^tr5mmx7 0 mm(Dmmmm 

5 5 1 b iZs T^)17 r ^) D >mJSkS 2 2iS5 0 OXi^&tZiJa 

n i a ^ \zmmt ^ . 

±13® J: 3 U r ?B J5g $>i 5J? 'J U 3 > 5 2 3 ©igSJag 
20 <feSEMiiJ;VTEM4fflV^Taa;£Lfci:C:5. 1 /z m * D . 

3l5©:nUi/'j3>|lg-e©o. 3>um^C^L■Ci^gamSI;&»^8:^LT^^ 
*ci:Asflr^^^;t^ jjK.^ fil#iSj«^i&iEiEli\ tife*© 5 0 c m * 
/V-sec**?,, 120cin«/V.. sectCJii^U, 
;ttU^'Uzi>^IK523©|?ffiijj:t;cjKHj<Z)^lf.0^^pil5gg,i^ 
25 l.SxiO^'cm-'eV-*/)*?,, 1. Ixl0»*cm- 
» e V - ^-tcM'J^ t^co -r U-lf t-A 5 3 1 aCfigs^i^ 
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4 o 

±i3 0J;-5»rLTjeiiE$nfcTFT©y-hmjE (Vg) -KU 

ifo. e^jfeo T F T {wit-^T. -y- h mff {i**-r * K u -f >msi© 

MfiE«EEiJ5. 0VA»e,4. 2 V {c M il> b C i: i>J fig S $ ^ , 

imm(Dmm s - s ) 
16 sr. nmomm b - 4 tnm\z, ;^s<s 52 1 k: 7^^1/7 

ifct::, EI5 3{c^rJ:-5fc:. if7:^S«i5 2i*^gjA-e^-r:& 
l^»::^l&$-&^Ci)SP,, Xe C lx:^j/vi/--tf5 3 l©l/-lfh:- 
A5 3 1 a, i5J:Vx+i/V7>r5 5 l©.x:^ri'V7>r)tt5 5 

l*j£®iI!!l*^e,JbD^AUTs '1<'J->';3>55ll^5 2 3SJBfig-r*. f 
±iBb--tfli-A5 3 1 a. fcJi^Jtx^ri-v^^T-^fcS 5 

t-i'Se l{ZJ:oT:tf7;;^a«52 1±<*:&450-Ck:inj»r'5 
25 ikifi%%(Omm^ - A t^fj^^b ^ 
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±u <D ^ iz b X m ^ ^ ti fc 7fi 0 '> 3 > mis^ 5 2 3 (Di^mnm 

t: S E M a X U 7 E M t: m X m& L fz t Z :5 . 1. 5 umXtb . 

5 "/V'seci)>t). 150cm«/V-sectlt:/cbx$e>lz. 

1. 3xiO»«cm-»eV-»A»&, 8. 7x10* ^cm" 

tz, aidpi/vv>r5 5 1. j3.fcJJft-^ 5 6 lK:«t§JoflHS«fffl 
10 T4ci:K:J:oT. -S , 4^ «J •> »; 3 > »|« 5 2 3 © JSSmg © jg 
:^ , *s Ji Vffit K o 1^1 ± *J «t $ n * . 

(Vg) - KU-f>«iiK (Id) 1#44?£th«!lLfci:C5. SI5 0K: 

5x :*f7;^Sfii5 2 l©sa$ 3 0 0 'C ± \zUamt tlUI^ B s, ^ 
oi^±^m**l§6n**J, 6 0 0-CU±{3«:4i:, ;tf7::iSfi5 2 
20 1 tcSlJ^***^ T F TI|®»^^CDf^i{;!,sEliK:;a:4, 
(Hifi©?^® 5 - 6 ) 

®54lC5^>tJ:-5(C. 3tf7;^S^5 2 1?fe^B3AX-35^r;& 
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57 1 a» *5.fcz;fx:¥-S'V-7>r5 5 l©xd|pj/v5>7'^^5 5 1 

*lSjBilBA»^in5!ftLT. #'J5'y3>5»fla 5 2 3& BJ5E"r4, 

^165 5 1 &ti:ff 7 S 2 1 OM ^ ^M.miR^S.^m B 7 2 

«;i-CKrFai=^i/vi/--y5 7 U-1ft~A5 7 

10 Sfc, x:^r'>V7>7-^te5 5 lali. b-->fi;-A5 7 1 &<Dmm 
7 1 b*^tr5minxl O 0 mmOmSi^W, 5 5 1 blcMI^ 

±I3i6SaitRttfi|5rffi5 7 2 tt. 2 8 0 nmJ: 0 *«Ui«gOit 
2 8 0 n m J: 0 *fiVNa^S£D^$5Sia$ -li- ;5 ^ © 

U-1f57lffll/-1fi;~A57la (iftS*S2.4 8nm) li, « 

2 i: ^, RTm^fe d» 6» S5ir^.>t IS JSiO x ^it- 

s' v 7 > r^t 5 5 1 a . a[ga«?«s«ffi5 7 2s«iaLT7^ 
20 -'i'7r;^s/'jD>»K 5 2 2 cijiJgigcRgiir$n*, 

±l3©J:at, 1/ ~1f If- A 5 7 I a 43 J; irx*S/ V 7 > rjte 5 
5 1 a. ifiT ^ )l y 7 7. zi > mm S 2 2{wgiilcMiif$nTB^ 

$n;t5tt >ji'';n>^iK 523<Djssiiag. m^isjsk^m&s 

26 V^PisBatt, ^n^n^«g<ojgJS 5 - 5 i: p i:, < , i. sum. 
ISOcm'/V-sec, *J;UC8. 7xio*.*cm-«eV 
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5 (Vg) -KU^>mm (Id) 4#<4SI+jfliJLfci:C5. lasoic 

i!![SiSiRi4SS>f« 5 7 2 {c J: -5 C- A^omStCiS 

U&ajR«JSIJ-aiitt, ±l3©J;^K:KrFxilr2/vu-if5 7 

10 €>rx XeBr> KrCl. ArF. ArC'lJ&ir:&fi|ffibfc^« 

(^Jfi®ffjfi|5 - 7 ) 
*l6llSO^a§©J^}8 5 - 7 t o ^^-Cx la 5 4 «t ^^ U.ia 5 6 . * J; 

15 c:o^^s©JB<i5-7twi5^^-ctt> mmomm b - 6 tit^x . 

x:fS/V7>r^l6 5 5 1 a0^|J^«5 5 1 b5!)S5rainx7 0mm 
(Omnx & ^ }^ t . x:^i/vv>r5 5 1 IZ Z7"^ )V 7 T T.i^' 

-=1 >mms 2 2®i^^A^aig4:a^^css^UT^^SJS**^3&:D^ -eo 
^l!iOiO»l^f*^tt^JI6®SSS5 - 6 fftto^. BIS 

20 4 t^'lt*x:^ri-V7>7'^5 5 1 aOfi^l^^SSISMU. T ^ ;i/ 
7 T.;^ >; n >mm 5 2 2 ©iDiSASS SmS** 61 2 00 -CS-C© 
«SliT®'<i'C|g^LT, '1?US/U:3>SPK5 2 3& J^^L, JjtUi' 
Un>s?lK523©j^a]|i2M. *JJ;vmi?J?&^^iSe$aiJ^Lfc„ 
7tt'J2/'Jn>^m 52 3<Oj^aj|asii. 05 5{c^^-rj:5{c. T 

25 ^;i/7r;^i/un>ifj|g522$iiitj300 *cei±t:inaft-r*i:. ^ 
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mti±{c«c^o lOOO-C^jg^si:, iS 7 7. 5 2 1 o mm ifi 

t Jio It 10 T ^ jv y 7 7. ^) o > ms^ S 2 2 im3 0 O'CISI 

;l:^®4 5 0cni»/v-sec(C3S:5i:i:*{c» 100 

t«tto-fe, ^-iftf-ASTlaOJJai^tiiD^T. b-i'Bei 

10 55 1 a®B§|5flcJ:o-Cv 5'^;U77';ii'';3>^lK522S60 
0 -c - 1 1 0 0 -c O jig H -C' in f 4 C i: f3 J; t) , {c , U >; 3 

St. ±SB!ji 'J 2/ 'J 3 >^ilg 5 2 3 {Cjtt LT, I^JfiOJ^Jg 5-3 
tl^filfc, TFTS?Bfi£L. '5^-h«EE(Vg)-Hl/-f>m«t(I 
15 d ) 4^ i4 S gt jflij L i: :i 5 > ^ T ^ ;u 7 r ;^ U 3 > ?i K 5 2 

2a)iD?Aiaig/)i6 0 o-c£D«^©0!ifeia5 0K:35%-rj;-5k:. nmo 

(^«S0?^Hi 5 - 8 j 
*^B<«®^MOJ^B5-8Coi,\T. BIS 7, as 8^ *J:VBI 

20 5 0 {wS•:5l^Ta^iwr 4 , 

25 KrFi:^i.TU-if571©U-lfbi-A571att. 

7;^2/'j3>»K5 2 2 {c*{t2,fiBa^fS^5 7 Ibd^SOOxzmx 
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7>7-^5 8 1 att. ±IBU-1ft:-A5 7 1 aOmSi^mS 7 1 
bS^tr5mmx2 0 0 mmom^mm 5 8 1 bt. T^;W77';;^ 

5 =1 >mms 2 2*»i 0 0 0 'cm&izmm^ ti^ ^ izmmr 

Jldlw. l/--tfli~A5 7 1a®S8*IyWl/;^fcil»IU-C. -eoSSM 
/<;i/;^®tii^{ct)fe4®0>'"«;u;^i:L-CHai*-r-5o tfz. u-ift: 
-A5 7 latDfi^liryWl/J^ji, ^•©S8I^JiaSffl2/3WT0>'^;i/;^ 

7 i: Pl^-cfe 5 o 

T ^ Jl^ y y 7, V ^ > nm S 2 2 ^ 1 0 0 0 'C AD jft L J» ^ iU$ 

i:r, «t t) Ji^K: a jE^fci}£^<t: SIS ^^g^-r S C i:* tissue 3& 
LA»*, Xe77';;i/i7>r5 8 1®4ni8l^a^5!)Sja<, -g 

20 ^ i z tifiti ^ i o 

(Vg) -Kn'>f|gji (Id) ^tt*th8i!iLfei:c5. lasok: 

25 (11%®?^ .^5-9} 
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Jf^HI5-8i:|5]^OKrFx:^ri'Vb--y--5 7 lA»?)^-fr^>n-5U 
-Ift-AS 7 i ad^ ifiSStl?ttSSJtK5 7 2 iz *) & Si ^ tl 
6 :?'^-'l'75'^2/<J=J>?»iK522 {::i3lt*500/zmx200 

a[S»Cf£|fef*YAGl/~t)'$||15 9 lA»e>®b-ift;-A5 9 1 

10 522 K:43ti-*5mmx2 0 0mm©R3S^1lg^Sl^59 IbJCRaiir^n 
*o ±i3<0J:^{C, WL^MVi^S.mm S 7 2*}J:VfiS*«5 9 2lC 
l/-ift-A5 7 1 a^'il/u--tfl^-A5 9 1 aJ±. :^ 
^;W77'j:^i/'j3i/^ffit5 2 2(CSia{3A«-r*o S&x U-1fb; 
-AS 7 1 a43^VU-1fe-A5 9 1 a®j!BI*^-f 

56 iiw.fci:07;^3it&5 2 1 ouamu&^Oi. MM<omm 5 - s 

±83YAGU-1f^g5 9 10U--tftf-A5 9 1 atzj;-^^^ 
/U7r;^i/U:3>ifjlg5 2 2©ip|?ass$gaA»tf, 1 2 0 o*c®«g 

20 H-ca>^'C8«>gL.T* 5 2 3 sjgfiRL, i^s,nm. 

flM5 2 2oiD^?iigeAiii.0 0'CO«^K:. ^n^nS:*:®5. 5 
/im. *J.kV600cm»/V.secf3«tofco f^fct,. YA 

26 '■^')-=i>m^S2 2^\tWimnU\Ztiam\,Xt. iS'7 7^mWLh2 I 
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0 -c T ^ ;i/ 7 r ;^ •> g 3 > 5 2 2 *lin»i b i®^ J: t) . $ f, 
{^l^^fS^^BiSO^J^ 'J ■>! a >^fiS[ 5 2 3 A^if e, nfe, /£ 7 
^;V7r;^'>>j3>?|^K522«rl200 -CS-Cinf»Lfe®-&t 

1^ » * X. T ^r^ 5 e> -e * -5 o 
10 (Vg) -Ku>r>««t (Id) 4^tt^H-«JtAci:i5. ESOtc 

- If ^ a 5 9 1 (CIS e»r, 0i^«XeClxdF.>vu--»f«:if®/r 
15 ;^;^^-^f$ffll,^Tt). KrFJi^i/vu-if5 7ii:^fj:Siifeg 
:«^©rI^J±^{cj;oT, KrFa::^:/VU~-y5 7i 

20 fe*5. ±i&^nm(Dmwnz^isxii. ^mii^t ^) zi > (s 

1 ) ffl Z: «?3 ^> L s Ztiizm^t. m^its v a 
(Ge) ^, :tfU"i7At^ (GaAs) - ViK4t«»;. 

ffiS&-feU> (ZnSe) m<Dl I - ylm^mi^tJii^^^^^xii. 

25 C t tt 511 12 $ n T ^^ * o $ 6 (C . 3 > « ( S i C ) ^ 2/ 'J 3 

(SiGe) /j:ir;fcffii^T*)J: 
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^tzs 7 J]^ 7 7 :^ ^) n > nm B 2 2 (D \^ - M - I. S 3 1 

n >nm5 2 2 mii ^VF:^' y 7.mm 5 2 1 mcom:^ij> ^ ^ ^ 

:^2/>J=i>^M5 2 2O^X<0«S^{Cjt5rLXMI<f-^r. i§V>TFT 
( mB©igJS 6 - 1 ) 
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® i& # L >Et c, ^ {C Ift -r * o 
5 C:0S^^i(60JB^i§T'ffl^^e>J^-5^-•»f7':z.-;HSatt, S2|cWlC 

>iii»B^$nfcsig, i5 6tt;^x-i/\ 1 5 7 it mm ^s.^^. 

Zib~1ft-A*,t[ 1 5 4*7iLTSa31^[*IO;;^5^-iJ 15 6 K:© 

15 HI 5 7 1*, s<gi 5 B {z a » i,rfi^<D mm::: t\z.m^Lx u -ir 

tK-A»fDSff^t»t*s^)K(t?Jx.«tIiJ3 0 0 7/m.:g$AJl 0cm) 
20 U-lf its, x^;i.^-(eSAi 2 8 0 in J/cm M= 

25 ^^o^>:^3.±IBJ;^)^»il5C^4 O OinJ/cm*Oai^;i/:^:-S&gX-s 

igffljiaisss^asissb. isscizi^-vift^mkitimzcDiy 
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ccT. ±^imm 1 B 5 1 Lx\t. m ^ It tj ^ 7. ± r ^ ^ 
■ vcvDfcfct? 5 0 0 Aom»-c$¥^n'> V >m^Bmbtz'^. 

•V ^mt ^ i> CO ^ m\.^ . 1 s s ^m^<Dmsi-z^m$ -^tjit^ 

48^6*7 1 U -1f3te©jt5S* fro to t . ^ 2 O 1/ - -y jfe M 

liT-ctt. 06i{c:a^rj:^{c. mm mmifi 3 0 u m f mH'^ t> ^ 
monm\z 7 ffi& usaj, mmtzmt i^^^ iz. TFT6io«:ir 

^ a t, «t l^ J; ^ (Zfl^fig L> m ^ B gPdttBBJSy-J ^ - > «t 

15 tgl 5 SOSTatz^^T^eAlR] (1216 0®ilEi6Is]SSaJ®l821 5 5 b, 

1 5 5 c rttc^M-es^f^ia) izLx. ^mizmmtii:^mtz^^t 
-tf^l^^:^T^«J:^^(^-■^f^t<^)j^^^t0t^-A;^f^&9OS@^B 
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it. 3 0 OmJ/cm*J:^)t»^S^^x*;^^ — IggX-l^ — -tfit^JS 

«t O 1# 14 *s 5 /j: |g ilj Isl i« ^ Jt4!5 1 5 5 b , 1 5 5 c iz H \,\ X 
tt> 3 0 OmJ/cIn*J:»)t»;^^^:I:^;l/:^ — ffiSTU— -Ifi^SHB 

lii^^^!iJ4S155ai;Sgl&I5lBSg|jfg^l55b. 155ci:-C. 
10 -^n-eno^-Xfc^ofc., lottos 'J :3>Ji 

^JBfiS-r * c: i: TtiST S s o 
( H JJg CD flg 6 - 2 ) 

20 lf ^o.t-2.»fia?i^<^$i^4^tcilj&t- *J9--(blKiaA 6 2 1 i:. ^ 

25 C.15-^b^gA6 2 l^ifiLT. SSI 5 50^®Sfeliii^^ 
S%«Saol 5 b&OfyizntX. i5~'l4®«fen5x4i;u^-Sgg2 
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